Stabilisation of recombinant aequorin by polyols: activity, thermostability and limited proteolysis.
The photoprotein aequorin is a calcium-dependent bioluminescent enzyme which is most widely used in biotechnology processes, but this protein is susceptible to aggregation and proteolysis degradation. Various additives such as polyols are known to enhance the stability of proteins and protect them in native folded and functional state. In this work, for study of aequorin stability, the histidine-tagged apoaequorin was expressed in Escherichia coli and purified by nickel chelate affinity chromatography. Kinetics of light emission of purified aequorin upon addition of Ca(2+) showed a linear dependency on aequorin concentration. Furthermore, the effect of some stabilisers, such as glycerol, glucose, lactose, terehalose, sucrose and sorbitol on thermostability of recombinant aequorin was measured. Results indicate that the recombinant aequorin is very stable in phosphate buffer including 30 mM sorbitol, since after heat shock of 30 min at different temperatures, a slight decrease in activity was observed. However, flexibility and exposure of tryptophan residues of aequorin to the solvent, in the presence and absence of stabilisers, with respect to fluorescence quenching by acrylamide, indicated identical characterisation. In addition, according to limited proteolysis of aequorin demonstrating that this enzyme is sensitive to proteases as in the presence of 2 ng/ml of protease, aequorin was completely digested. In conclusion, sorbitol increases stability of aequorin with high photoactivity and not effect for flexibility and limited proteolysis of this photoprotein.